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Agenda

* ArcGIS Server overview
» Services that ArcGIS Server provide

 How to create a web service
— Tie your web service into ArcGIS Server to perform GIS Analysis

 Building a client that consumes the web service
e Question and Answer
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What is a Web service?

* Functionality accessed over the Internet

Credit Card
Credit Card Info™?
Info?

Client .
< Web Service Host

Validation/Charge




GIS Is Evolving—and Supporting the Enterprise

Exploiting Advancing Infrastructure , Architecture , and Application Technologies ...

Today Emerging

: Web Services Services Oriented Architecture
Client / Server (Mapping & Visualization)

-

Legacy

e

e =

-4

-

Integrating Distributed Data and Applications
Connecting Communities and Enabling Collaboration

Supporting Real-time Operations
Powering the Specialist—and Reaching the Generalist

. Entering the Mission Mainstream—a Foundation for Analysis and Decision-makmadsing
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ArcGIS Server 9.2

e Complete & Integrated server-based GIS
» Out-of-the-box applications and services
* Rich developer opportunities

Spatial Data
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GIS Services

* GIS Services are the building blocks for
— Web applications
— ArcGIS Explorer maps
— Mobile applications

* Types of GIS Services that can be consumed in 9.2
— Map Service (2D)
— Globe Service (3D)
— Geocoding Service
— Network Analysis Service
— Geoprocessing Service
— Geodata Service
— Mobile Data Service
— KML
— WMS
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What about a web service that does something
specific for your needs?

* What is the attribute value at a given X/Y location?
* What is the X/Y location (centriod) of a given Parcel?

 Return all the ATMs within a certain buffer distance of an
address

 All possible via your own custom web service
— ArcGIS Server services need not be configured
— Create a regular web service and incorporate GIS functionality




Where do Web services fit into ArcGIS Server?

* Web Services are developed on the Web server
 Third-party applications consume the Web service

* Web service still consumes the ADF and works with the
SOM

Web server GIS Server

i et Web application server
37 Party Application Wb Ayl i

—erver object

Containear
ASP.HET
JSP
Weh

Service Web service

public function myFcn | ]
(string) as string | Server object

h\_*\-* cantainer
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Building Web services with ArcGIS Server

e General steps
1.Create ASP.NET Web service application
2.Reference ESRI assemblies
3.Create the Web service method
4.Test the Web service




Create an ASP.NET Web service application

» Develop the service on the Web application server
machine g

e Requirements

Visual Studio installed templates

B ArCG I S S e rve r A D F _.ﬁ ASP.NET Web Site [ NASP.NET Web Service [z%Personal Web Site Starter Kit
must be installed =

_.% ASP.NET AJAX-Enabled Web Site 8 Empty Web Site q eb Mapping Application
My Templates

.- Search Online Templates. ..

A Web site for creating XML Web services

Location: le System w | | C:\TechMWorkshop\CreatingWebServicesWithArcGISServer MyFir: [ Browse...

Language:
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12

Reference ESRI assemblies

» Reference necessary assemblies s

* Project > Add Reference or

Project > Add ArcGIS Reference

— ESRI.ArcGIS.Server

— ESRI.ArcGIS.ADF

— ESRI.ArcGIS.ADF.Connection

Other references depend on what

classes you utiiize:

— ESRIL.ArcGIS.xxx

* Add Imports/Using statements to class

Imports ESRI.ArcGIS.ADF.Connection
Imports ESRI.ArcGIS.Server

Imports ESRI.ArcGIS.Geometry
Imports ESRI.ArcGIS.Geodatabase
Imports ESRI.ArcGIS.DataSourcesGDB
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Implement impersonation

e Two ways to implement impersonation for Web services
— Impersonate as user in the agsusers group

 Edit the Web.config file

<identity impersonate= "true" userName= “user" password= “pwd"/>

» Use the Identity class from the ArcGIS Server ADF
— Most common methodology

Dim password As String = “pwd  pwd"
Dim domain As String = “domaindomain”
Dim host As String = “localhodbcalhost”

Dim userldentity As ESRI.ArcGIS.ADF.Identity =
New Identity(username, password, domain)
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Implement the Web method

» Define Function/WebMethod name
e Input parameters are what user will enter

e Return value- may hold more complex data types such as
an array

<WebMethod()> _

Public Function GetParcellD(ByVal x As Double, ByVa | y As Double) As String

End| Functiomn
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Make a connection to ArcGIS Server

e Add Identity

e Use AGSServerConnection to connect to ArcGIS Server
— Gateway to accessing GIS functionality in Web Service

<WebMethod()> _
Public Function GetParcellD(ByVal x As Double, ByVal y As Double) As String
Dim username As String = “usernamsername”
Dim password As String = “pwd  pwd"
Dim domain As String = “domaindomairt"

Dim host As String = “ localhost

TG

Dim userldentity As ESRI.ArcGIS.ADF.ldentity = New Identity(username, password, domain)
Dim agsConnnection As AGSServerConnection = New AGSServerConnection(host, userldentity
agsConnnection.Connect()

Return "Test"
End Function
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What Is a server context?

e Server context is a handle to a process (ArcSOC.exe)

— Can either create context new or obtain context from existing GIS
service (map service

* Acts as a gateway to the server object and ArcObjects
 Need to manage the lifetime EEs

of server context carefully!
— Call ReleaseContext method e T

cesses from all users

CPU Usage: 15% Commit Charge: 2032M [ 4335M
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Access/Create a server context

e Access SOM to create Server Context
» Server Context = processing space for ArcObjects

e Can either create empty context or use context from
an existing map service

<WebMethod()> _
Public Function GetParcellD(ByVal x As Double, ByVal y As Double) As String

agsConnnection.Connect()

Dim som As IServerObjectManager = agsConnnection.ServerObjectManager

Dim serverContext As IServerContext

serverContext.ReleaseContext()

Return "Test"
End Function




Programming GIS functionality

e Two sets of Objects: ADF and Fine Grained ArcObijects

o If fine grained GIS functionality doesn’t exist at ADF level,
you may need to use ArcObjects
— May use a combination
— Will use ADF if querying/analyzing
against an existing map service

ADF Objects

}

ArcObijects

http://edndoc.esri.com/arcobjects/9.2/NET_Server_Doc/de
veloper/getting_started.htm

1f AvAantimea Aty AAantaAavE A
— 1l banUlIU UllllJl.y LCUIILCAL, Ldll

go straight to ArcObjects




Creating Fine Grained ArcObjects In server
contexts

* All ArcObjects objects need to be created in the context of
the server

 |ServerContext
— CreateObject: Pass in the ProglD of the coclass

» Creates object on the server side

* Never call New when declaring ArcObjects types!

Dimpt
Set pt = New POTnigté

Dim pSCX As IServerContext

Dim pt as IPoint
Set pt = pSCX.CreateObject "esriGeometry.Point
' Do something with the point

pSCX.ReleaseContext




Perform the GIS Analysis

* The rest is GIS coding!

e Code below uses Fine Grained ArcObjects (server
context)

 May be able to use ADF object to perform analysis

<WebMethod()> _
Public Function GetParcellD(ByVal x As Double, ByVal y As Double) As String

'‘Create a point object to store the geometry
Dim pnt As IPoint = serverContext.CreateObject("esriGeometry.Point")
pnt.PutCoords(x, y)

Dim wsFactory As IWorkspaceFactory =
serverContext.CreateObject("esriDataSourcesGDB.FileGDBWorkspaceFac

Dim ws As IFeatureWorkspace =
wsFactory.OpenFromFile("CiData DataktElioisnsiFtCoHittSHllleSHIBGDB . gdp", 0)

Dim fc As IFeatureClass = ws.OpenFeatureClass("Parcels")

Dim spatialFilter As ISpatialFilter =
serverContext.CreateObject("esriGeoDatabase.SpatialFilter")




Code sample of finding parcel ID

<WebMethod()> _
Public Function GetParcellD(ByVal x As Double, ByVa

Dim userldentity As ESRI.ArcGIS.ADF.ldentity = New

Dim agsConnnection As ESRI.ArcGIS.ADF.Connection.AG
agsConnnection.Connect()

Dim som As IServerObjectManager = agsConnnection.Se

Dim serverContext As IServerContext
serverContext = som.CreateServerContext("", ")

Dim pnt As IPoint = serverContext.CreateObject("esr
pnt.PutCoords(X, y)

Dim wsFactory As IWorkspaceFactory = serverContext.
Dim ws As IFeatureWorkspace = wsFactory.OpenFromFil
Dim fc As IFeatureClass = ws.OpenFeatureClass("Parc

spatialFilter.Geometry = pnt

spatialFilter.GeometryField = fc.ShapeFieldName
spatialFilter.SpatialRel = ESRI.ArcGIS.Geodatabase.

Dim fCursor As IFeatureCursor = fc.Search(spatialFi
Dim ParcelFieldindex As Integer = fc.Fields.FindFie
Dim feature As IFeature = fCursor.NextFeature()
If feature Is Nothing Then
Return "No Parcel was found at that X/Y location"
Else
Dim strParcelNo As String = feature.Value(ParcelFie
Return "Parcel Number =" & strParcelNo
End If

serverContext.ReleaseContext()
End Function

|y As Double) As String

ESRI.ArcGIS.ADF.ldentity(“userndomssErname™ pwd“pwd",dorfddamiiain’)

S.AGSServerConnection = New AGSServerConnection(h

rverObjectManager

iGeometry.Point")

CreateObject("esriDataSourcesGDB.FileGDBWorkspaceFa
e("CiDataatartEmlloinsktCoHitGaliieSBIB GOIB. 0", 0)
els")

host, useseedéty)ty)

ctory")

esriSpatialRelEnum.esriSpatialRellntersects

Iter, True)
Id("PARCELNO")

Idindex).ToString()




Testing a Web service in Visual Studio .NET

F
(= Service Web Service - Windows Internet Explorer

Steps P —— B8 8 GO
1.Run Visual Studio .NET
2.Web browser lists description [ —
and methods available ’

Se rVi Ce Descri pti O n This web service is using http:/ ftempuri.org/ as its default namespace.

Recommendation: Change the default namespace before the XML Web service

—_— Formatted XM L Z::a::i:u:]:c' vice needs 3 un|-:|u.= n.:me:p.:r'P in arder for client applications to
describing the service

available
We b M eth Od Ap pears I. y Z' : name -_- : : .? LIF!LII_;,Il:h_P\f ne:zlntl t:-'lzt I;r_?::l?iﬁaaﬁtual resources
— Can test methods in browser

— lllustrates SOAP requests 3 coct vt o0
for method
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Testing a Web service in Visual Studio .NET

F

(= Service Web Service - Windows Internet Explorer

Favorites  Tools  Help

Enter parameter
. o r .- | htip:/flocalhost: 1258 pyFirsty v 5l I:I o
Information E

File Edit Favorites  Tools  Help

Cl ick I nVO ke : . | & Service Web Service I 1 B L " Tools ~ ]
Service

for a complete list of operations.

GetParcelID
Test

To test the operation using the HTTP POST protocol, click the 'Invoke' button.

Value

3131906

SOAP 1.1

The f ing is @ sample SOAP 1.1 request and response. The placeholders s
need to be replaced with actual values.

DAET /MMuFd rotrilabhSartri ca fSavri s, come HTTDAT 1

%4 | ocal intranet * 100%
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Testing a Web service in Visual Studio .NET

F
(= Service Web Service - Windows Internet Explorer

= | €| http:/flocalhost: 1256MyFirsty % | | ¥ || X | |

S St

File Edit WView Favorites Tools Help

e X M L pag e iS d iS p I ayEd E /~ Service Web Service - Windows Internet Explorer

p— e

with value returned from  EERSSEERERES
web service

= http://localhost: 125 6/MyFirstWebService/Service.asmx/GetParcellD - Win... E@@
" ol

r Bl htn:l:fﬂocalhnst:1256,I'T~'1\-'Firsf~'V: ol % ||

File Edit View Favorites Tools Help

M - | | = 1 i 22
W d | @ htip:focalhost: 1256 MyFrstil... | B - B @ - [ Page ~ ([} Tooks ~

<7xml version="1.0" encoding="utf-8" 7>
<string xmins="http:/ ftempuri.org/">Parcel Number =
8829000001 </string=

‘_{ Local intranet
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Building a client to consume Web services

Any type of client can consume web service
— Web page, stand alone exe, ArcGIS Explorer, ArcGIS Desktop

All Web services publish a WSDL
A WSDL describes the SOAP requests and responses

— E.g., http://localhost/WebServicel/Servicel.asmx?wsdl

Steps
1. Create an application

2. Reference a WSDL
3. Consume the Web service functionality




Building a client to consume Web services

e Steps 1 & 2: Build an Application/Reference a WSDL

— Click GO, then click Add Reference i
« May want to change Web reference 2 BE A

_:,:l SD_Iutiun 'ClientConsumingWebService' (1 project)

name (localhost) = ([ —

— Will be how you programmatically connect 21 44| suid
Add Web Reference -1 Rebuild

Clean

—

Mavigate to a web service URL and dick Add Reference to add all the available services.
D pack € @ &

il Hn: [ocalhost: 1256 MuFirstilehService [Service. asmywed]

Publish...

Run Code Analysis

Add
Add Reference...

. ~ S o | Web services found at this URL:
Service" Description

[ 1 service Found:

Methods - Service £ ‘ Add Web Reference...

n GetParcellD | x As double , yas double ) As string ._j Solution E

Add ArcGIS Reference. ..

Properties

o
Az ArcGIS Toolbox Reference....
.

ClientConsuy &3 View Class Diagram

|
Weh reference name: :: _..:‘ Set as StartUp Project

localhost
Folicy File Debug

rrogctrid | o

Remaove

Rename

Unload Project

Properties
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Building a client to consume Web services

» Steps 3: Consume the Web Service Functionality

— Declare a variable to reference to the _ "I
Solution Explorer - Solution 'ClientConsu,.. - 11 X
web reference B L EELS

J Su_:uluﬁu:un 'ClientConsumingWWebService' {1 pru:uject]:

_AII methOdS Wi” be exposed = _"E ClientConsumingWebService

Zd| My Project

o W
@ cIswebReference
- [ app.cormg

- [E] Form1.vb

R
Form1

3115824253 1446161.3591

Find Pancel 1D

< >
-_,'ZISn:-Iutin:-n Explorer (B3 Class View

Parcel Mumber = 5723400506

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttonl.Click

Dim mywebservice As GISINebReference.MyFirf tWebService = New
GISWebReference.MyFirstWebService

IblID.Text = "Parcel ID =" & mywebservice.GetParcellID(txtX.Text, txtY.Text)

End Sub
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Example

» Use Geocoding Service to create context
» User enters address, returns XY
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Code sample of using Geocoding Server to get XY

<WebMethod()> _
Public Function ReturnGeocodeXY (ByVal StreetAddress As String) As String

Dim userldentity As ESRI.ArcGIS.ADF.ldentity = New ESRI.ArcGIS.ADF.Identity(userna me,
password, domain)

Dim agsConnnection As ESRI.ArcGIS.ADF.Connection.AGS.AGSServerConnection = New
ESRIL.ArcGIS.ADF.Connection.AGS.AGSServerConnection(host, userldentity)

agsConnnection.Connect()

Dim som As IServerObjectManager = agsConnnection.ServerObjectManager

Dim serverContext As IServerContext

serverContext = som.CreateServerContext("FtCollins/Composite_Address_L ocator"”,
"GeocodeServer")

Dim so As IServerObject = serverContext.ServerObject

Dim gc As IGeocodeServer = so

Dim ps As IPropertySet = serverContext.CreateObject("esriSystem.PropertySet")
ps.SetProperty("Street", StreetAddress)

Dim res As IPropertySet = gc.GeocodeAddress(ps, Nothing)

Dim gcPoint As IPoint = res.GetProperty("Shape")

If gcPoint Is Nothing Then
Return "Address not found"
Else
Return gcPoint.X & " " & gcPoint.Y
End If
End Function
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Use an existing service to perform analysis

e Examples
— Geocoding Service to return point locations
— Map Service to query multiple layers within map service

— Map Service to perform network analysis and return driving
directions

— Geodata services to process data
» Use existing service to obtain server context

Public Function ReturnGeocodeXY(ByVal StreetAddress As String) As String

Dim agsConnnection As ESRI.ArcGIS.ADF.Connection.AG S.AGSServerConnection = New
ESRI.ArcGIS.ADF.Connection.AGS.AGSServerConnection( host, userldentity)

agsConnnection.Connect()

Dim som As IServerObjectManager = agsConnnection.Se rverObjectManager

Dim serverContext As IServerContext

serverContext = som.CreateServerContext(“mygeocoEeﬂygeocodeseﬁsdeé, "Gﬁwem\'})&r") |
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Questions?

e Thanks for your time!




